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C57) [gift] 

Li[Li.Co,Ai-.-,]02 A{t 
[Mn. N i , - . ] =S:«L, xWS'jO. 0 0~f«)0. 
1 6(Dttaciifcfii«r^U y«*«70. l~*«ja 3 0© 
ffiffl©Sfeffi«r«L. z 1**530. 4 0~*<)0. 6 5<DffiH 
CDtStffi^aU. L i . »B!rt5«®f*<Dag^^SBiC^* 
n-S. : *j J:cx/*fc«l(fK*t*4ttil^J 1 . 0 1 2 J: O:^* 
l>c/aJt=SrWr'5JimR- 3 ni«Sffi«Jl*#t?. ) 



1 

Li [L i . C o, Ai - . - r ] O2 
(Setf. Alt [Mnx N i , - . ] x«*^0. 
0 0~JKjo. 1 6CDKHCD»fii*«l/. yttiKJO. 1- 
mo. 3 0©«SH©l^ffl*aC/. z»|SjO. 4 0~$«J0. 
6 5<DffiH<0Safil'&*lx. L i , itmsmMi^OM^^ 

mmtc^itii. ) 

m^mz] mrtaww^ 0 1 2j:D^#t^c 

/a tb^rWTS/H^R - 3 m*SS«Sig*^^-C«fi£Sn 
C i Sr««i -r 5f9*JH 1 g5*8<Dttf4. 

imn^4 ] y 0 . 1 6 ©»ffi*«-r C i %«F« 

Li [Li«Co,Ai-.-,}Oii 
(as*. A= [Mn. N i . - . ] : x«$SjO. 

a 3 0©iiifflCD»ffi**L. : z»*sjO. 4 0-iKja 6 

5©®H©i^fii*^L : L i , {msEmj^w<om^±m 

S«:$S*i : *j J:Uf/*/c»l5faWi54*^ it^ji. 0 1 2 
J: •) l> c / ait**r SBttR - 3 mfeS^at*^ 
A-C«fiS$4iS„ ) 

lif^8] x««5>0. OS-m 10©iiH©SS! 

1 1 -sii^s 7 ia«©tm. 

101 z umo . 5 o©!gi:fii««Tc 

[ftSjt^l 1 ] xliiJifjO. 0 5~ii^J0. 1 0©ffiH© 
y»*^0. 1 6©ii<il*aL.. *ioz»*«j 

0.50 ©»«i*«-r c i 4 -r 4iS«« 7 ie«© 

Li [Li.Co,Ai-.-y]02 
(^4". A=[Mn.Ni,-.] 5r*L/ : x(3:*5)0 . 

o~*!3o. 1 6<DmB<oWiiSi'kmo : yitmo. 

0. 3 0©«!H®3»<ii=S:*0 : zliiJtjO. 4~Jj5jO. 65 
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2 

im^mi 3 ] H?iB«t43&s. m 0 1 2 
c / a It?: WT •5)H^R - 3 mteSWS*#^■Cfl^^S3 

*T,-5it5^«i 2i3is©«e. 
m^m 14] X \tmo . o 5 ~~m. 1 0 ©kh© 

l^ffi?&^-rc:i?:i|#it<!:-r^«*^l 2fB$S©^@. 

[I»*]B15] y«i!i\)0. 1 6©ftffi[«r«-rci*!HF 
at<!:-r&il^ 1 2 K«£©^. 
10 in^m 16] z «i|^jO . 5 0 ©fgtffi«:^-rc i*«F 
Iki r S5ft5l?3S 1 2 iBM©««i. 

[S«*5117] x»iK>0. 0 5~iKjO. 1 0©a5H© 

©Its. 

[i»^lM18] T^-K^ffi, V-F 

Li [Li.Co,Ai-K-,]02 
(^*. A= [Mn. N i . - . ] ^r^L : xitmO. 
0 ~^o. 1 6 ©®ffl©iatfii^a L. : y 0 . 1 
0. 3 0©ffiH©Sftffl*«L ; z«|i^j0. 4~i!^jo. 6 5 
<OVim<Dmm^mL : L i . »«iriB«fiSf4:©S^^ll 

[B»*3^19] Wsattm*. if^Il. 0 12©c/'aJ:b 

*W^*JH^R - 3 mlss^4^^-c«^sn*»* 

^1 8IB«©«m^mv&. 
30 CW*Ja2 0] xtiiji^jO. 0 5-Hi^o. 1 0©ffilB© 
IBcffi*a-rCi«:i|#«<b-r-5«*3Sl 8iBiK<D«^{t^ 

[i»^3S2 1 ] y«j|i*l0. 1 6©»fii«r^-rci*!lt 

«i-r«a»^i 8s«t©««<b^w®6. 

[I»*]S2 2 3 z«*^0. 5 0©Stffl*^^Ci*«f 

m^-r'S>ii^:^l siBtsom^^t^^a^snb. 

[Bi*312 3] xttftO. 0 5~ift0. 1 0©ffiH© 
0. 5 0©!St«'&«TCi^#mtT«»it^:^l 8iB«8 

40 ©««<b^efistfe. 
K©«S\^b^e<jMrfe. 

[ if 2 5 ] m^mmmtii >; Atg^r^tr^^TK^ 
w^K4^^-c1^^fi£^nsii*^ i 8tB4S©m«,{b^«i 

■^■C. Ni. Mn. ♦iJcD^'C o >©lg^**-r 

50 -SHufEf^c^saiiiL. i^lgi4:'&^b^!mdi)S©L i«s<b 



Li[Li.Co,Ai-.-,]02 
{^tp. A= [Mnx N i , - , ] i^U : xB*^0. 
0 -mo. 1 6 <DffifflCD»tt*« U-.yimO. 1 ~iR 
a 3 0©®H©^ffl=Sr*b : z »*^J0. 6 5 

Jll@«:#*ti. teJ:c;/*/c««aie«iW*i> *>ji- O 1 
2<l:0:;*:&t>c/a Jt SrWf « JB«R - 3 mt^^mt^ 

[^5tS®2 8 ] BirlBtt*«i|i&-r.5Xe*l, N i . M 
n , *J J: CJf C o ©S-^€:$S-r 5?6«©^tit3&> 6 

0« (^cf5> MfJN i , Mn> te JrO'C o (3DiS^?>-&to-t± 

[ 3 0 ] mmw^m^-r 5xs*s . -ssscm o 

-r, ) tcj;o^5n6ig^^^{btj*tti}&^^.xg* 

2 6 iB«©:fitt. 
[fff5}?^3 1 ] mmii^^m^-r ^xmi)\ -hssil i 

. MOj (.^tp. M»N i . Mn . *Jj;iy=C oOifi*^ 

u. xi*ifti**f. ) tcjcoasn^®^^ 

ws^^mmmsLfp-cms o o 'c-^m i o o o 'cotsffl© 

fiSK:r»nf^-rsx^«:^tffS*^2 6iB*l©:fr*„ 
mnms 3 ] sirigf*«rttiSi&-rsxg*s. sguigi** 
w^^mmsSLfp-cm 9 0 0 -c-isj i o o o 'coiKffl© 

[ii^3 4 ] isscc*iit4 B«iesic;*iii>& < i *> 1 
2 WfMSfeWi 3 n *as«^ 2 6 SBtt©:;?^. 

[ 3 5] rm<D-m.^-cm s n s mm<t^a<3« 

■:.-C. Ni. Mn> Co. is^lfL H^ts^mtm 

Li [Li.Co,Ai-.-y]02 
(jK^. A= [Mnz N i , - . ] *^L/ : xUmo . 

0 ~*i)o. 1 6 (Dwmomm^^ o:yimo. i-m 

a 3 0©«H©»fil4^b : zl*B0. 4--JK10. 6 5 

©«ill©ISfii^^U ; ^POL i , «H?se«®(*©S^^ 

2 J; D:*:#t>c/aJt€rWT'S.jBt«R- 3 mtS&HIji* 
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im^tixm^-^tswmms 5iB«s©:^s. 
[ m^m 3 7 ] mmmmi^mtm^mmt -sxhajp 

J^*#Ha-C^5 0 0-C~i!!5j 1 0 0 0'C<DmW<DM& 

10 m^mnmn-cm9 0 0 °c--m 1000 •c©iisffl©iag 

tC-C*i:2.CiiS:!^i*i-r-S^*313 5fBi!c©:&ffi. 
2 B#ra*JfiS*a -5,^*^3 5iB«©:Sr«. 
[000 1 ] 

20 [000 2] 

toics^w^ y h tW*?.. y 5^ •> a st- y ^ y - 

(Bp-fe. T>'-F<bL-t:#«y9^'>A*fiefflUtct,>-'-?i» 

■7-y-) liy^^'^A-'^-^f^y-fcK-^TTf^efc-p/'c. c© 
as«. ry-FtL/ryf^^-fA^^ffiffl-rsti^. 

«C y 9^ -5 A W * ^» y - W. y ^ -i? A^)S«:$S 

30 ^-r*. CtifcjcD, *v- K{i^l0©3B«E|i{i:*s 
J;ty«ESlHl«±©^« • 4';b©iaiK:?|#tbr c 

iA^f t-S y9^>i7A*^4f£^Ai*i:^. V^'^M.-i^ 

5';i'3ns^r©*ti4**v- Kffi©|gii«KWyt. 
y5^■^7A^*>/^-t»7^y-^[^A^:^*, *t*4©aijRBii 

C 0 0 0 3 ] fl3l5«nlfi8nt y ^"f A-f rj-^.'^f-f-y-ffl 
©3«7V- KiL.r:S*>«lft©*S©(3:. Xfc-4^;l'Li 
. + . Mn2 - . O. (46j^Zf-^<D^B) m<D')^'tiJ:^ 
40 »^^K{t!g»teJ:CXL i CoO, -c**. 

i 1 ♦ . Mns - . O4 h-C*i3. WW!BJM«^ 

#*>5:t». C/A>L.. •€-©ffi3^l3:K?>nrt»S. -€-©36 

«. J:<•y•-^^';^t*€)tm©ss{3:ti^©il^)l i 5mA 

;P 5 5 •C-C©-y-'^ i';!') tti©SS©^«jfe» 

TB^Ct^. L i C0O2 «J:<1^-/J'->UL. i|f\Jl 40m 

Ah/gw^st^-r-s**, cowgt4*i*o> mm-v 

$>i, L i 1 + . Mnz - , O4 *Jj:i:XL i C o Ot tc 
f^-Smji*©*'£)*>©i UTKL i N i Oa »W*4t::' 
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h-rab^o $6fcC. mrfel*3"CL i N i O2 J^L i C 
0O2 ct*3pj38SS3!^;^#C^o 

[0 00 4] L i N i O2 is^^^L i C0O2 C^a-N 

aF eo^ mm^ (^H»R-3m) ^mr^mmm 

(,mK}mt.ti^im^m(om (MO2 <z>->-hi^c-s) 
u ^ A M*(D »; 5=- »^ A ^ >r ^ > J: $ n^s o 

-ecD-flS^S^L i MO2 <l:^^C<h;^)5-c^^. 10 

BJia-MS^L i [M] O2 */c« {L iM) 
[M] O2 <bL/tfL«iHK$n^-C*6^»o St*. 
[M] «25g^lSg*«:j^o-ci>^^r(Dra-Y^>^^ 

^< ©«e*g?$B(DL i N i O2 s«*4r«. v^^ 

tt. K^^COL i N i O2 -V^^. cn« {L 

i o . 9 N i 0 . X } [N i ] O2 ilBiS-CtSo t)V 

>*5<t JSi -/ > - A' U- 3 >:?&5^^t>., 
[0 005] Sl*1f i^^-C#^SM*^SJt 

T^L i N i 02 ^mmr^<D\tmmx'$>^. l i n i 

IK ^BKK. L i Bt^-f htCN i ^^at^cD^^>fi 

5^S3&^6m««>'SC<h3&st?*'So *5C^li> Solid 

state Ionics 4 4 ( 1 9 9 0 ) 8 7 
rDahn6«. Al^>f hcoN i rftStcajffiCcM 

ii'r^Ryr^^-^mMLXl^i>. R-3mflt 40 

l^N iMJ^^^J^cCl^L i N i O2 m^Ommyfii^mLX 

[0006] LiNiOz ^^(omom^mmmt. 
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o < I) 1/ . C CD^vfeT&^jgJ^ccfifcttir # ^ J: 0 ^ 

«:2l;(r5-r. ^1^, :;^#3&^s >7^U--C»L i N i Oz ^ 

[0007]Solid State Ionics 
6 9 (1 994) 2 6 5tprDahn6». ^L//cL 

1 N i O2 L i 1 - . N i Oa *S^^CCj®£tt<Dig 

C^-^o CCO;t?V- F«JgJSbr. Solid Stat 
e Ionics 1 0 9 ( 1 9 9 8 ) 2 9 5Et»-CA r 
a i hi^mjrc^^^^ts:^ y ^mmoi. i , N i i - , 

[0008] mm.t^^^^tg^^h\*AX±< 2^cCl4^t4«: F 
-t->^LfcL i N i O2 SJCD«<DN i * * 3^>5««? 

^ti-SCib^Tj^ro 1 99 8^5.^1 2B«:*tfS4lA: 
*@^flFm5. 7 50. 288-^(Rayovac)(C 
JiN i03 O^^-C^A K Ga. S n*Jj:DfZ nCQffif 

LiNiOz ^?fe^'r'&ci;&5ietg$tirc^'So J. e 

lectrochem. See. 142 (1995)4 
0 3 3<D0h z u ku e>CCj;^ A 1 ^ffll^lfo F-f>i5'^ 
tcj:9. *i<l:0'E lectrochemical an 
d Solid State Letter (199 
8> 1 1 7C3DGa o 6(cJ:-2>Mg i / 2 T i , / 2 ^ffl 
tircF-t'>^/{cJ:0. SlfttCcto-CL i N i O2 M** 

[0 00 9] hcr)^lli^fflC^T^^:'^Jl/^^l^"r 
-St t(cj:9 Cmtf. Li [Nil-. Co.] 

02 . CC-C. x(3:*^0. 23??^60. 3-C^)-2)c ) . ^ 

i^cttrntWitrt J .PowerSources 43/ 
44 (1993) 595(DDelina s6CCj:0iatS5 

nn^^o L i N i 02 ccsa-r-s^tiora 

1853:. ^:^(Ci3:»9iLrt>&l^ COCiJi, 1999 
^5;g2-'6 0C[)>'T hJl/T'tf*Dn/cE 1 e c t r o c 
hemical Societ y<J>% \ 9 5Ih1^— r*-/ 
lyif(DP roceedings, Abstract43 
(DPau 1 s en4dJ:CKDahntC;S?nri^^o 36 
CC. a>'^'J^ hCC^5^ ti'^iUOg^ii. L i N i Og iC 
it^ xnn<0 a:^hi!)m<ti:i>. 
[0010] L i N i O2 ^t^<0 F-^^•> hthX 
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Sn-So ^>i:f>\it^a^M^^^ti:l>(0'C. L i N i O 

[ 0 0 1 1 ] L i N i Oz (Z)N i ^v>;tf>-CgJ^-r'S 
C <bl^. Solid Statelonics 57 
(1 992) 3 1 l4^'CDahn6tCj:0f5iS3nt:c^ 
-So C<Dn^liCj:^t. L i N i O2 »"v>//>"Cgtft 
Li [N i , - . Mn, ] O2 tC^rO. ^(DBi^ 
m%mS.\^. *J0. 5r*)-So CC-C. x>0. 5CD<J: 
C<D*tm^ffl-C«^i: <:uv ^««iStpCc. L i 
2 MnOa :fe<i:DfL i , N i 1 - , O^^tftSig-^T 

« !e(CL i [N i 1 / 2 Mn 1 / 2 3 O2 «^^tc: 

[0012] 1 99 3^11^ 2 3 H tC^tf $ tl/c^B^F 
itll5. 2 6 4. 20 1 (Dahne>) CCttL i Ni 

. - , My 02 ^Sbg"r5:??ri?5^iBts$nr cc 

-C. M»Co, F.e, Cr. Ti. Mn*/c»VT?*^ 

^2^^mmm(fC'^^rj:{.>m^. ^j^m^mt^i^ i n i o 

i^;UifS»N i<D2 0%^-C3j)5Co. Fe. Cr. T 

[0 0 13] 1 9 9 4^1 2;g6Btc^^f^t^fc*S1$ 
rplgS. 3 70. 948 (^''Jiy^ydat. LiNi 
I - . Mn. O2 (^*. x*S0, 0 5-0. 4 5T** 

) ^M^-r5:^3&5ieig5nri^^. Mn:os5o% 
$nrt>^« cco7^-df»i 1 0 b'-i^iL/'CiBiBsn 

Tl^-S. 6 3'-'6 6S2^'-3?c^«*iSCC#— (DHJftr- 

ffitt^b^»CCOMiSCC2-3»(Dt:-'-^^S^T 
1 0 8*5j:l>'l 1 0 tr-^) o ^fDttC. C(0{t^{t. 

^acoMn^ (m^^40^Mn) ^m^xmmir'f 

^•C, 112 ©ffi L 12 MnOs ) (Dmf&^TskT 

[0 0 14] IQQimbMeB^cmf^ritc^m^W 
ms. 6 2 6, 6 3 5 (Ma t s u s h i t a) fC6J, 
L i N i , - y M, O2 (CCT. MliC o$/c 
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ri^-^o M«Mnr*0. yt3:0. 3;&^-enj:0/h3 
iSfSLl^o CCDga>jT(cJ:^<b, 3 0%J:t)^t^NijO^ 
MnCcJrOaftSn-Si. ?ea^:S«ffl!iCc>5:>J. »2 

•5*iMSKi*6 0 0--80 oa:r*-So coigjntc^^ 
N i tC*tLrSift3tl/cMn«:$Wr-S*t3Nt*8 0 

[0015] 199 5^2 8 SCC^tf Sn/t^sRF 
1^05, 3 9 3, 6 22 (Ma t s u s h i t a ) tC 
LiyNii-.Mn.Oa (CCT?, 0<x^ 

0. 3*5J:0*1 ^y^ 1. 3-r$>^o ) ^M^ST'S*'?* 

*^^rissssn/cc «flP«^cL i (y>i ) ^g«© 
20 Mn^H-:/LyhL i N i tC»AT^C i*7j^L/r 
l^^o Uj^pL. 0. 3^JVlXr<OMn^f^^m(tCm 

m2 0taOff$^^a-rMn;^f^;t'f-i^;&5Xi^|nl 
m7'-^^cmt>tifc. x)^0. 3^7?>itlt.UfcW4«#^ 

1. OlOOc/a (=Cho./(24^ a 

I. . X ) ) tb^w-r^B«;ffl-c*D. c . X «i«-M 

tcri4. 15<c<14. 2 4:^'>^x hn-AT* 

30 n/c5g. 5£»cc»H<*^b3tirt^J5:i^o 

[0 0 16] 2 00 0^4^4BtC^?f5tlM^g1$i^F 
06, 045, 77 1 (Fuj iChemical I 
ndustry Co;) tCtJ. L i y - , 1 N i 
1 - « 2 M, O2 (CCr. MtiA K Fe. Co. M 
n iJiiO'M g e>3^J: ^f¥*^ e>StRS n-S 1 OTtim^S 
x=Xi +X3 . 0<Xi ^0. 2. 0<X2 ^0. 
5. 0<x^0. 5. 0. 9^y^I. 3 To ) OlSit 

:;i?ffi*^ga^sti'CCi-5o ii*$n;rcib^ccttL i n i 

, - . Mn. O2 (CC-C. x«0, 4*t?^*Sn ) 

40 i)^^tn^i^. Mn<Dji*5if»p-r^i. sa©itni*«?ft 

[0 017]$e»tC. B*:*$I¥IIJ P3 0 47 6 9 3*J 
J:0'J P 3 0 4 2 1 2 8 (^yiy^) CC«. 

r^^^47/cL i N i , - , M. 02 mm-f)^hmj&^ 
X. o<x<o. 3(ommmitLi.K 

[ 0 .0 1 8 ] &:iimr^ti^mE P 0 9 1 8 0 4 1 
(S±m&JEM (») ) CCtt, L i y N i I - . C o 
50 . 1 M, 2 O2 (D^^tUt^fSTjk^tiXir^^ (CCX. 0, 
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9^y^l. 3. 0<x^0. 5. 0<Xi<0. 5. x 
, +X2 =x'C*tl, Mi^Mn(Dt^O<Xi ^0. 3 

r*5t). CCDi^. CCr. X2 =0. 05^$>io S 
e>K:. EWt|!^ttlBHE P 0 9 4 4 1 2 5 tc«; N i . 

C!>^< i:h4 9%<0N i (N i + C o +Mn:^«: 
?ft-r^.n^^iCT) . *5cfcO*^:7^4 0%ODMn (N i 
+ Co+Mn^»R:>(**r'2>"g^^<*:b'C) «:gtf. 10 
[0 0 19] Ni. Co. MnOffl^^*:)'^ 

BteHmf^aSaE PO 782 2O6 (japan Stor 
age Battery Company) ^C^jfk^ tlXi^^^o L^^L. M 
n<0mi)^3 Oyo^m^tcm-^dC (Ni+Co+Mn^i* 

[0 0 2 0] ^-r^tC, ^ficDMn^L i N i O2 CCg 

^^{iHt'^>tf:yi^^\i>L i N i O2 ^mm 
[0021] 

[0 022] *^B^ofte(D@w«. mi>cmfjkt Lxmf 

[0023] 

m^t. L i [L i . Co, Ai - . - y ] O2 (3:^3. 
A= [Mn, N i , - . ] ^mV. 0. 4 ^2^0. 6 
5. 0<x^a 16. l^y^o. 3 0X$> 

^ufcii«;R-3m^^jirib5 (cc*t?. cott 

tt. C. . « /24' ^ ah . , -r^S) . 
[0 0 24] »^L<C*. 0. 0 5^x^0. 10. y 

[0025] :^mM^t. «T<DfflRR<DMf4=S:HiSr-5* 
ffir^O. Li [ L i . C o . A 

1 - X - . ] O2 (^*. A= [Mn. N i , - . ] ^ 

0. 4^z^0. 65. O^x^O. 16. 
0. l^y^O. 3 0) -C^O. ffrifittmi. 0 12J: 50 
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, . , /2 4» / " a), e K T^-S. ) . amm^V^ 
it. Ni. Mn. *f<i:a^Co^^tf^J5l©-r5^><D^B^ 

Liasiii^o. nhtifcm^m^-mmcxm:^^^^ 

K^w#H^*t?t3(^ 5 0 0 1 0 0 0 *c(omm(o 
?asccrjn{R$ns. ttc. c<Daje». ««9oo-c 
- 1 0 0 0 'C(omm(ommf>m^ t < . i3>*c < <t €> i 2 

[ 0 0 2 6 ] sf ^ u < mimmmt±m^^itm<o 

[ 0 0 2 7 ] 1/ < B5ie^7jcK{b^cD^^ 

(3:. Ni. Mn. *J J:CJ^C oJ&^Wr -Sl^SS^^^^tmc 
[002 8] «>Si^3:. MiBMIBm*. M3 O4 (s: 

M{3:Ni. Mn. fcJzCi^C o cDfflJ^^-^^b-tt^^ 

[ 0 0 2 9 ] L < «. mn^Ms 04 w. ^*Kfb 

MO (5S*. MtiN i . Mn. *5cfcCf C o C[)ia^^t>i± 

[ 0 0 3 0 ] s?^ L < ^mitmom'^mx^^M 
[003 1 ] ^^c^j. mnE^mmma^om'^^t. l 

i^MOz (5S;*. MliNi. Mn. 4dJ:0*CoCDffl^ 

i z coa r-*^. 

[003 2] . «T©ffl^(D«*4^8aS-r^:?? 

-ecoffi^ti. L i [L i« Co, A 
I - . - y ] O2 (^cfJ. A= [Mn . N i , - . ] ^ 
^O. 0. 4^z^0. 65. 0<x^0. 16. *5J:^X 

0. l^y^O. 3 0) BiriBt^f46^X 0 12J: 
t):^#Uc/aJ:h^WrS#*aO. 5^5JtC^^L/c«« 
OR-3m*SB^B^ta§r*53 (CCT. C(D]t^t. C 

b e K /2 4' ^ ' a,, e . -C*^o ) . i^lmmrj:^)^ 

•^Ax^&sfjSBltJSftisoaj^^iicc^^n. ^^o:^ 

1. Mn. Co^^l^^J^^M.^-^^. mliEM^^^^ 

. [oo3 3]»sL<«. mnE^mtmfit. »;^*^a 

[0 03 4] $ ^CcSf$ L < t^:. HutBHUIg^^Klb^SOCOUP 

mt5 0 0 -c- 1 0 0 0 -c<oiSffl©ss^r i^c^n^o 
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[ 0 0 3 5 ] »^ L < ti. CCDfifi^. m^9 0 0 "C- 
1 0 0 O'C<DiiHF^"C^0. !??*L<«. Ci>tj:<ti^l 

[00 3 6 ] $ 6^. mi)^^^m^^mr^ 
v^:timim^m<omMyjm'c^K^. cntbiit. .lib 

[0 03 7 ] 3e>K:. *:^HJ«. st^ig^^jt^wr^ 

[0 03 8] $6tc. »; ^'i^ >tSi-:<7 U 

«r-2>„ 20 

[0 03 9] *^B^(^. ;^V-F^J:OV*/c 

[0 040] :^mM<DVb<om!^M. oxco^m^ 

[0 04 1] 

ffk t fcmm^ J: z^mmmt^ctm u /c!|*^<d««cc * o r 

[0042] 2ls:^ig«. H«CD U ^•^^ A/S3^^RK<t: 

[0 04 3] ^ms'no:>umt. ^^(fcmvtitLxidsK> . 

1. 0 1 2 J:0:;^#l^iSic : atb^WT^o StriBc : a 

c : aJ:b«. /hSl^M:^^^ atCtg^T 
[ 0 0 4 4 ] 2|sffeH^CDfm^i. Li [Mn, N 
i I - X ] Oa coffi^tcS-tJi^n^^o y^^m(Dm^^j: 

W^J^V- Fffittttf^^L/TffifflL/rcti^tC. z^O. 
4(Dlvt<^(Dmmfb^9^JRr14(COli-CP§7fxLTC>^o 4# 
CC, z<0. 4<30lS^CDffl;?SiJ:b$8O/c«^CC. ^M^^ 
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[0 04 5] ^^m^CJ:ht. L i [Mn, N 
i , - , ] O2 (z ^0, 4) ^:b%^T. -?lytf>l,Cj: 

[L i X Mnx N i 1 - , - X ] O2 CD^aRSCDW!|St3&5f# 

isno^^^Aotam. ^^ifC^Ltcmvmm^^ 

m^iL-ofcL i [M] O2 <D<vtf4'r». i iMt 

(J. Li [ L i H M, - , ] O2 "Cdb-S, M*^L i 
^^sfe-SJ©^. {L i I - X M, } [L i . + , M 
I - X - X ] O2 *fe/c6"rSRfi[*iJt#». #«&ci«d?-r 

ACDF-f>^5cJ:0. y^^All<Djl^^Mfi*3^^^ 
«:^i>?^l>;^7y- Fi^cCO. ^/^^{b^W«i$t4*5i&6 

[ 0 0 4 6 ] J; O^WJ^jrJf ^fjg^^-r ^ffl*f#^/ci?> 

(c. ^raiWi^ccu^^'^^A^&a^i^ccM^An^fiJdS^coc^ 

iMOa Wf4 (L i C rOg . L i A 1 O2 . L i Mn 
Oz . L i C0O2 . L i N i O2 . L i T i Oa ) €r 

tg^T-si. g^^jspg>r:t>:^>^y^*^?Aj:D#S5c/h 

^mr^mWrj:L iMnO^ Jlt«^b<t3S^c*?lit:. 
mjl^mc^^xab^o -yj. V^-^^A^rL iMn02 

6L iMnOz ("t^X'tz^^na. Li [L i 1 / a M 

40 n2 / 3 ] O2 iursp^nri^s) cc3isrs„ c<dc 

iti. 4ffi<D-7>:^/><D'Y:t>*S*^y ^'^ACD^2f> 

^/c. 1/3L i* *JJ:C;^2/3Mn* * 

V^'^Acr)H':t>^<fcO«c«S3&>*D/h3(r*o 

[0 04 7 ] L i*®^^Bi{Cii:«F-f>^5^-r€><hl^ 
^Wi±\t. L i N i O2 (c3trSW5S^»ft<.^ L i 
[L i , / 3 N i 2 / 3 ] O2 ( tcr. N i 1*4^-0 

50 0. lSST?»«5e'C«^j:<. ffi«*EE^TCf 
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{b^fi^fi^j^cL i . * . c o I - , O2 *=S"r^fflK:<c 

[Co] O2 U^'^Ai^i^l^'BL i 1 + . 

, - , C o y [ L i . + , C o I - X - , ] O2 W*40C 
[00481 L i N i O2 (^cMrXnUi^cial^Xi^^ 

M.L^505$)'2>. L i N i O2 (C*3C-^-&N i CC^lttT^A 1 :fe 

f*, J:»)*l^7U«^ F-rT'L/cL i N i O 

2 ittSJUr, N i */cDO^^S*M^^t^c hfci)^-:^ 

rj:^m.\itm^^mm fct:^ <b »; ^ •i? a f - f > ^m^^^ 

Us 0. OB-^-O. 1 OCDjiffl-CftS^o 

[0 050] :^mm<DM(Dm!^^c^^t. c o ^*^»n"r 
cn«v #»aw^'ccm«^^.-c&^o W&L i [L i. c 

Oy (Mn. N i O2 (DC oCDwi 

0. 0 5i/h^l^o b>&>L/. :*:^B^<^*»l^.^f#€> 
/c8?)«:«. Sf*L<«. y^O. l-C*5o —iSs Co 40 

[0 0 5 1 ] n^. $i5)^)^ccK{t^. Tmitm. ^fcu^ 

m& (W^&^Mnz Oa . N i (OH) 2 . L i 2 CO 

8 . C03 04 ) mommm^^mmmi^ixm^mcj: 

OL i [L i « COy (Mnx N 

i .-,),<«- y ] O2 CDS^tt^iigi-r^Cit* 
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iir&5^- If 6n/c:^?v- F». v-^^^miii 
mxmxv^^^^m (mt^L i 2 CO3 ) tm^^n 

[0 0 5 2 ] ^-Sl^O^. ^5>CC*Sa^bb/cL i [Li, 
Coy (Mn. N i 1 -.),-.- X ] 02^';^'^? 

[005 3] :$:^m<Dm(Dwmx\tt. ^^dcmmtuft 

#-;ua;i/K:J:0MO*/c«M3 O4 <oWiitm<o 

mmmtiEL (.^m^miKmcom :t > j: ^ » 3(3: 
imommi^ trji^tint ^^^m^ 5 n/c y ^ a ^ 

^CD^«&liS-r^. C<D:&accj:^i. 'j 

^)lt^CtltCj:^mmxt^o Bt^^t+BLiCo 
O2 . L i N i O2 teJrD^ L i [ L i i / a M 

y 3 ] Oz *5i:0'A 1 ^V-y'LfcL i MnOs *5 

W^C. Li. Ti. Mn. Ni. Fe. Co\ Al^J: 

iM02 (Dm^^^m'ri>ct(,cj:r). m^s^tctt^ 
^i^m(DWxm(Dit^mmm<oL i , m, - . o (x« 
0. b(>cmmLi>i^\ cn^Dfii^o^tcAirio *5f#e 

(*3^L i [L i , / 3 Mns / 3 ] O2 iL i MnOa 
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^--)\^^Mk. nhkifcwm^t^^-^ ^^^^^^^^ 

[0 0 5 4] L iMnOa *t*4». y^»>AH*icatr 

6 n /cg^^H ^ ^ > ^ Mf^3&5 * ^ . 10 

L iMnOa *5<J:i>'aftL iMnOz «f4{coi>Tj§»I 

2 6, 6 3 5-^ (v^:/>^. 1 9 9 7 ) (Ccfc2><b. Li 
N i 1 - X O2 {b^iiS 0 O'CctOfilifiS-CR 

m&<DL imnLxm^mpihti. ^(om^. m^mt 
mtfjmu (9oo-cjy±) xmi^r^cti^x^^ti> 

jBODtm^ cfc c coss^Jtp hmm^ti^. 

* * ^^IR-r^CttCcfcO. L i MnOg ^SlSiT^ 
W3f4cDS±t4^£ftm'r^^mW^cF->'>*>hr^^o fie 
*S^fi«. A 1 ^-TctiMff + T i CDffl^5^^t>i^^^L/ 

X<O^^^^A 1 */c«Mg^^<DF--'^•>h(C>ltb'r, 
■7 > 3 + *5i: 0^ 4 + (DMl^M^C ^l^X^^X^ 

f> i^S: DjSBCct* S C i CC J: »3 . m^««i4(cMK-r 

or, A I ^/c^MgCCj:^ H-fc:->y(^)Jt^J:0]SC^ 
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^m^WJ>L^j:i.\ L i N iOa X\t^ :^y^Mt3m 

xs>^a ±'j^^j-^tAaiofcm^. :^y^j\^<D—^m 

Li [ N i , / 2 Mn , / 2 ] O2 {C*5li"Cf&6n 
L i [N i , / z Mn , / 2 ] Oz "C^. 

[005 6] ttmi 1 

cornet. L i N i O2 ^^c«L i C 0O2 tC^t-^-S* 

L i 2 CO3 *5i:0'N i (OH) 2 13: L i : N i = 1 . 
05:1 (^41 A) i$J:t/L i : N i = 1. 2 5 : 1 

(«f4i B) wirg^sii, «j5*3n^o mfytitm^ 
^*r2 Hfel, 7 5 o'crsjs^n^o 

[0 0 5 7] Lis CO3 *5<fcO'CoO»L i : Co = 
1 . 0 5: 1 (H5f4 1 C) teiiUfL i : C o = 1 . 2 
5 : 1 (i*f4l D) CCTig^^tl. l^5*^n^o »6n 

^*r*2 era. 7 5 o-crjsi£^n€>o 
[0 05 8] 4o©K*4«:*f-r-5X«ia#r^N-^--> <c 

^mtKimx^^tc. m^iA (l i n 1 02 ) oxm 

J<^->U. aatCDL i2 COa ^^To 1**41 B^D/^• 
^-X^. Li2 COa CCM-r^^f^-^Oifttl** 
C(DC<b3&^^. jt^JCDV^'^AtiL i N i O2 *tl4 

L i MO2 ccj* ur^iten^o w» 1 A*$<fccf 1 b 
«i;/:cRfii». 1 0 1 ^-i^<om^^^cn'r^o 0 e + 

1 0 2 f-^CDS»®S<Di:b^tf»T^C itcj: Df#6 

[IS1] 

3 x* 

[0 05 9] Utcifi-oX, RfiitJ {L i , - X N i . } 
[N i ] O2 tBcr)ifflJ?£©ma4>0?:oIfi6fC^5 <*1# 
. K!|SH AfciC/l BtCjttT-SRffltt^^tcO. 7« 
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[0 0 6 0] iSt4lC*5J:0'l Di^. mtBm4r*-:> 
^WSf-r-SCiCCjcf), fl^»aW^5:U^'?A3&5L i CoO 

ttcm^m^^cti)^r^^^. i&h'-y:miic (Lic 
coo . a 8 02 oib^^aiaa) 

Rffi»pt*<0; Vrab^o ffl^EL 
0 2fci:0*«is'{L i 1 - , C 
Coi - , - , ] O2 <D:^y'-*FtC 
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110 1 6 7 



4 {27(l^>r}-h3(l^y)-16r 
3fr7(l-y-2.x)-3(l-J^-2ac)}' 



(tiJJL i , . , 1 

i , + y C o , 

o, ) [Li, 



[ooe i] m^iD(Dm^. y^'^A^&s^i^L i c o 
±tcwr^c<i:^7nL.ri>^„ {L i 

O. 87CO0. 19} [Lio. 24COQ. 76 ] 

lOOe2]mhMc^ ';^»i7A#!4tCck€>L i N i O 

mi ] 







c/A 








1A 


2.B883 


14.222 
d:a03 


:1:0j01 


0,78 


(Lloui»Nio,JNqO, 


IB 


2J»7Z 
±00005 


14l221 


34^ 
±0.02 


0.74 


lLiojNlaiD«]Oa 


1C 


2^173 
±00002 


i4on 

zkOOOl 


22.21 
±ai»5 


0.425 




ID 


2Jt78 

dt:OJ0002 


t40BB 
MOOl 


±0006 


071 





[0 0 6 3] SI;teM2*5j:af3 

[0 0 6 4] S^7kK{t!B3 [Co. (Mn. N 
i I - X ) 1 - . ] Ow (OH) , NaOH:^* 
ffll^TMn-N i - C o<Dmm^i§mf)^h^t)L(iCJ:^m 
m-Vttc. 2=jKj0. 5-C*f). Cofi»S^i:-2> (S^ 
^<D*^J5%. 10%. 16. 7%) 3aOS*€»®^ 

*mfb!K^igi?L/co tt^^^»i6T, ^^cf^r 1 2 0 

L i 2 CO3 ©H^Lfco ??6n/c»**^» 

cpr- 3 6 7 5 0 -CrStS^ -^/cc «»Kf4cD>ft^4J 

[0 0 6 5 ] Kf42 A*JJ:C>^2 B^ffi^L i [LiyM 
i - , ] O2 CC-Cy= 0. 095*JJ:!y^y = 

0. 134.M = Mno. 488 Nio. 48Co 

0.061 'C$)o/Cp 

[0 0 6 6 ] |jSfsj2C*5j:Cf2 D«3fiJiRL i [Li,M 



1 - y ] O2 CCt?y = 0. 0 8 3*5j:?>'y = 
0. 123.M = Mno. 4*8 Nio. 48Co 

[0 06 7 ] im2E*$J:C^2 F^iffi^L i [LiyM 
30 , - y ] O2 ^^b, CC'Cy=0. 0 6 4:feJ:O'y = 
0. 10 6. M = Mno . 4 I B N i □ . 4 1 a Co 

[0 06 8] ^i*f4305WBT?* D , ll«t<ba ~N a F e 

02 mm-cib^fto m2u. x«^^•d^->o2o<Dss 

40 A&CTnTo «l42AteJ:i>*2B. 2CteJ:a^2D. fe^ 

Wmtit. Lid5J:0^<. CoCO:^F-t:->i/U-<JKC 
*fUr. L i d^^CiSas4ttc/aJ:b3&5i;Oiiil*Ci«r^ 
Tc >WftaW«:«A3n/cL i«, <fc 0 %^3ftlgm«JS 

[0 06 9] ^2A-F€:$6CC40ffl75O"C. S 
m*-C«El^L. I*f43 A- F€:?§'So J^^CD^I^ 
l^. Wa'C^)^, iH*{bQ!-NaFe02 liig'ra?)^ 
/Co 133 xm^'^^-><D2-:>(Dmmrj:mi^^fj^'ro 

50 c<7)IiI^f^^•^->^i. <fc«3aiijw&c3^i:»). co<Da*^*s 
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1 0(D\i-^m(D^M^<i:ZfO 0 6i 1 0 ZOb'-i^ffl 
AfcJ:a'3B. 3CijJ:e>*3D. 4tfcl:t>'3 E*J«l:a^*3 F 

[0 0 70] *®IWtC»6n/cRffl 10 
tb) |SiBgfiS^flH^:t>(D?gS^BSt>-p 
?Co {fc^Si&SOL i [L i ^ M,- y ] 02 . M = 

(Nii/zMni/2)5/'6Coi/6v ^^'t^ 
«?4*5j:Cf^ {L i I - . M, } tLi,*.M 
I . , . , ] O2 «:M€»*-5»-f:*^>S^«5 (xM32tSI 

[tfe3] 

4 t&-y)*26^-i-n^j')*3->l6y _ 

[0 0 7 1 ] «gm*^3*5J:afH4tC^-ro H4&i. 9 

[0 072] :^Kmc*fUT. i; ^•t? ACD^ti^fiiiS^S 
>&sj:Offi;CiMl^^^cC^o ^t^J^cCa (^10%) 

iJ>ja:i^tB€:^^e^7&5S^^b«rfe/te>r. sc^siSBtw 

U/c^i-oT. CCDMt*. ;^3afd>:j:y^':?A (L i [Li 
, M, - , ] O2 Oxtso. 1 ir^-S) teiO'^Mo 40 

[0073] l3tf43D. 2E. 2F. 3 E*S<fct>'3 F 

^tjfMi*. 8oss%©K{b«it*». \2mm%<r>r 
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K) *i— ^^.»i/-2-faye;^y> (nm 

P) Ov^^U-iUTil^'l-^CiCCctO^^L/Co C 

±r:/UXL. M^T. 1 5 O'C-CT^-JH/^fce -eQ 
f*. its 1 4min(Diat^m@^:3-^-/ >i5/|S3&^6>'^*> 

a. llffi*X^T. 1 5 0Xr«:«6L/. aScDTK^*!* 
T>»i/:3>^fg«i?'n-:/jKird7;^ (<i pp 

m) CC^L^Tco 

[0074] US*. S«^fc^W^tC. r^l'::^>5eS 
^^^u-::/^^v^:^[^^. 2 0 3 2 J^^^>m?fe>^^- K 
«:;*r^fiESL/r. r^-Kiuri*. iP^o. 38m 
m(D^)^^Amo>miK^^:^^. *5j:CXmffi«ifS[ (5 0 

>^-#4^-h) *1MCDL i PFb rSI6Uit^?LS 
;tf ^ >^ jSi3^T= ^ ^2>'^' W - - ti-CtfJ'^S'r /Co 

[0 0 7 5] ccoy^m^mmi^fcmM^. ( 2 1 

-C) (5 B'C) 4C-C2. 0*5j:O*4. 4VO 

0 0lilJ:0^5'<'9--/^;VLfc« ~-S<?)?tMfEft* 
4. 4VtC^^^^riSL. ^O^. ®i6*U5mA/ 
g JcOTJ&^-Bi^-C. COmva^4, 4VtC«^L//Co ^ 

m^—^<onm^2. bvit^t^miytco nm^. 30 
mA/e (C/5ix--h) <DmmjMm.r^^^ ^^^^^-v 
^m^j:^mm^n'ofc. -e©a». 7 5mA/g (c 

/2 h) ^tfo/Co 

[ 0 0 7 6 ] *tfsj3 Fcc-9c^r. «ficDma^b^6^t4 

^ntco ^tiU. C/5 1 5 SmA/gCDpJil^ 

^«^Wb/co C/2V- hJC*>&:t^§«»l 3 9mA 
/ff"C*oyto C/2U-h'Cl 0 01f-<4^;KD». 8 
9%CD^«^«^0/Co 2 0 O-^-^t^Jt-fl^^. 8 1%<7) 
^S^«^L/c. a:f42FtJSffil©1M»!S«*^-pTC^ 

/t*^ gm^'y-^if^i'tconr. ^tcvg^fei/Zc (50 

fifti. Sn/cmm{b^6^i4^*rS:^7V'-F3&5i^6ti 
[^2] 



(12) i|#IB2 00 2 - 1 1 0 1 6 7 

21 22 









2A 


2B 


2C 


2D 


2^ 


2F 




2J7B:fca00l 


2.871 ±0001 


2.a76±aooi 




Z673±a000S 


2^67±OJ0005 




14.279±a007 


14.250±0.01 


14.281 ±0.007 


14.247±OJ01 


14.259±aO0d 


14.257±0Xn4 


#9 


34.151 ±(L03 


33.935±0.04 


34.096 ±0.03 


3a8O2±0JJ4 


33.968 ±001 


33.809±0.015 




1.0126 


1.0137 


1.0136 


1.0143 


1.0133 


1.0140 




asiB 


0.413 


0^20 


0.412 


0473 


0400 


B)£JC(760t:i=feM-«M*. 6d) 






38 


3C 


3D 


3E 


3F 


™,«»«a 


2£82±:0j001 


za7S±o.ooi 


2.8B1±a001 


2.872±0.001 


2.874±O0005 


2.889±O0005 


5lB 


14^^005 


14J71±:O.O07 


14^B±a006 


14w2S9±0.006 


14^68±O003 


14^57±Oj003 




34^77 ±0X2 


34.059±0.03 


34.281 ±0.025 


33.952 ±0.028 




c-att 


1j0121 




1.0130 


1.0135 


iin34 


1:0145 




a507 


0450 


0.482 


0.426 


0448 


0387 



^110^ R 7 7 ^ ^ - ]0» 6 « 6 n^XttM 2 &Dt 3 O 
{L I ._.M,} [L i , + .M,..x-v] 0,K»C 



2A 2B 2C 


2D 


2E 


2F 


X 6.64% 4.04% 6.34% 


3.08% 


3^1% 


1.72% 


3A 3B 3C 


3D 


3£ 


3F 


X 6 73% 5.2% 4.82% 


3.77% 


2.6% 




[0 0771 fflfiRC o 0 . . 


a Mn 0 


4 a 


N i 



0 . 4 I O. (OH) , <Dm^:^mim'S:. **St«l2*s 
J:Z/3-CVmUic^'iK.LXmmiy. Lis COs i: 

1 6-y--<i'JP-ri 6 7mA/g^S?rLJt)b iCC 

Jlz-Cl 5 0mA/R?fM€:^0?t (CC-C. SifeU- h 
«1 5 OmA/g-CAo/c) o 1 0 0-9--Y i-JUJli-C. 
^S(OOX»4%J:Dii>:te3&>ofti. ^^f)V19 6 (3 
OmA/g) {C^8t:f5SSC«SJS»l 6 lmA/g-C*o 

[«4] 





2.e79±0JD001 


CK^(A) 


14.286±O001 




34.180±O003 




1J0126 




0484 




42% 



[0 0 78]SIJ6t?95 

ccD^wir«. 2|i:^wco*t*4»s y^e'Aag^Ma o 



4 McD;^b-^;ui«S^W-r^>t(r|gi*^J5Jc6$i±-5Cch(c 

20 [0 07 9]M3O4 (CCTT. M= (N i , / 2 Mn 
i/2)6/eCoi/e)^. ^WI2*$i:af3rgE 

mufcj:'^(<.Lxmmi^fcm^7mim (n i . ^ z m 

n,/2)6.'BCo,/B CCD7k^^b^^2 S 

HI 0 0 0'C-C^*rflafa*r^C<!:C^J:DP«L./Co 
Mb O4 ^b^«:L i 2 CO3 <b?S-&L/. ^^*fl^L i 
[Li,Mi-.]02 (x=0. iD^mc^M'^ 
3|»^^5Sra. 7 5 0"C. ^^-V&SL^^ii. m^5A 

^thS^L i [L i , M. - . ] O2 (y = 0. 1 
30 I) ^nx. 5SPh1, 7 5 0'C. ^^-CJSJCKL. MM 

bB^mtc. m^mA<D^n^. immrjiLi:, coa 

tU^L. m^m^l^ i [L i . M, - , ] O2 (y = 
0. 0 9) ^WX. 5Bm. 7 5 0-C, ^m^T^StS 

Sit. a»5c«:?#/c. ig5». mmwt. m^t^sA 

C0/^*:$'-><!:SHHC0>'^'^'->^7r:L//Co a-NaFeO 
2 1«iS^WT-5WBWHt*;ibL i [L i « M, . « ] O 
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